Background: Caudal regression syndrome (CRS) is a rare complex congenital anomaly which is characterized by agenesis of the sacral and lumbar spine. Pelvis, lower extremity, genitourinary, cardiac anomalies and lower extremity neurological and motor development deficits may be accompanied. The exact etiology is unclear but the maternal insulin-dependent diabetes mellitus (hyperglycaemia during embryogenesis seems to act as a teratogen), genetic factors, vascular hypoperfusion may play a role in the etiology. Case: A 41-year-old gravida 4, para 2, live 1, abortus 1 patient with 35 weeks of gestation. The patient had 12-year history of type 1 diabetes mellitus. In ultrasonographic examination we found the length of the bones (all the upper and lower bones) 8 weeks underdeveloped and didn't observe the lumbar, sacral vertebrae and iliac bones. Lower extremities were crossed in frog-like position, there wasn't lower extremity movements. Due to sacral agenesia the head of the femurs were closer. Also pes equinovarum deformity, single umbilical artery, kidneys in contact at the midline were present. All of these findings indicated the diagnosis of caudal regression syndrome. Conclusion: Diabetes is increased fetal anomalities in pregnancy. Diabetic pregnancy should be more evaluated than pregnancies with no risk. Antenatal care should be done more carefully. Especially, prenatal maternal blood glucose levels and HbA1c is most important for prevention of fetal anomalities.
INTRODUCTION
Caudal regression syndrome (CRS) is a rare complex congenital anomaly which is characterized by agenesis of the sacral and lumbar spine. Pelvis, lower extremity, genitourinary, cardiac anomalies and lower extremity neurological and motor development deficits may be accompanied [1] [2] [3] [4] [5] . The exact etiology is unclear but the maternal insulin-dependent diabetes mellitus (hyperglycaemia during embryogenesis seems to act as a teratogen), genetic factors, vascular hypoperfusion may play a role in the etiology. Insulin-dependent diabetic pregnancies have an increased risk for CRS [6] [7] [8] [9] [10] . With conventional ultrasonography (USG) assessment, it can be diagnosed easily within early weeks. Magnetic resonance imaging (MRI) may be carried out in all patients for diagnosis and determination of other systemic anomalies [11] [12] [13] [14] . We have presented and discussed a fetal caudal regression syndrome was diagnosed during pregnancy.
CASE REPORT
A 41-year-old gravida 4, para 2, live 1, abortus 1 patient with 35 weeks of gestation was referred to our hospital for evaluation of fetal anomalies from another center. The patient had 12-year history of type 1 diabetes mellitus, Rh isoimmunization (indirect coombs 1/32 pozitive) and high risk triple test (risk was 1 in 15) result. The patient's compliance was not good and pregnancy followup wasn't regular. In her previous pregnancies there was 39 weeks of gestation intrauterine exitus due to Rh isoimmunization and hydrops fetalis four years ago and a first trimester abortus. Her living two children were healthy. The patient didn't use folic acid before and during pregnancy and had no suspected drug use. Biochemical blood examinations showed high fasting blood glucose and HbA1C (8.3%). US images of the fetal head demonstrated normal intracranial anatomy. In particular, the lateral ventricles and posterior fossa appeared normal and biometric measurements of the head were normal for gestational age. In ultrasonographic examination we found the length of the bones (all the upper and lower bones) 8 weeks underdeveloped and didn't observe the lumbar, sacral vertebrae and iliac bones (Figure 1) . Lower extremities were crossed in frog-like position, there wasn't lower extremity movements. Due to sacral agenesia the head of the femurs were closer. Also pes equinovarum deformity, single umbilical artery, kidneys in contact at the midline were present (Figure 2) . The placentation and amniotic fluid were normal. The ultrasound imaging of other systems were normal. Fetal umbilical and uterin artery doppler was normal. Middle cerebral artery doppler flow was normal. All ultrasonographic findings were confirmed by MRI. MRI examination showed no lumbosacral vertebral column corpuses upper pole of the kidneys, no iliac bones and the anatomic position of the pelvic soft tissues weren't in their normal form ( Figure  3 ). Both kidneys were viewed as in contact to each other at posterior midline. Lower limbs and bone structures were hypoplastic also there was a hypoplasia in muscular structures and fat tissue displaced (Figure 4) . All of these findings indicated the diagnosis of caudal regression syndrome. The karyotype assessment was normal. When the pregnancy reached 39 weeks of gestation, a vaginal delivery was implemented. Ultrasonographic and MRI findings were confirmed in postpartum examination ( Figure  5 ). 
DISCUSSION
CRS is a rare and which is often sporadic congenital malformation of the lower vertebral column. It is characterized by partial or complete absence of sacrum and lumbar vertebrae. This syndrome is accompanied by severe lower extremity and pelvis deformities, neurological deficits, neural tube defects and genitourinary, gastrointestinal, cardiac anomalies [1, 12] . In our case there was sacrum and lumber vertebrae agenesis, short lower extremities with frog-like position and pes equinovarum deformity, a single umbilical artery and kidneys com- bined at posterior midline but as a diffence from the litherature there was upper extremity deformity with short humerus. The mechanism that leads to CRS is not known exactly but chromosomal abnormalities, teratogenic toxins, vitamin deficiencies, physical trauma ( radiation, excessive heat), vascular hypoperfusion and hyperglycemia may play as etiological factors [4] [5] [6] 9, 10] .
The defective development of mesodermal midposterior axis causes the syndrome. Probably, embryonal caudal mesoderm developmental abnormalities occur before 4 weeks of pregnancy [2, 3] . The severity of the anomalies depends on the degree of the caudal defect in the early period of pregnancy. In various degree of associated anomalies can occur as follows imperforate anus, the absence of external genitalia, renal agenesis, absence of the internal genitalia outside the gonads, single umbilical artery, absence of bladder, adherence of the lower extremity [12] .
The diabetic patients with poor glycemic control, in particular before pregnancy, are the most important risk factor. CRS is 200 -400 times higher in insulin-dependent diabetic pregnant women. More than 20% of CRS cases were reported in diabetic patients. CRS incidence is approximately 1/60.000 and 2.7 times more common in male fetus [6] . There is no hereditary transition in this syndrome, and CRS is a specific finding for in diabetic embryopathy [6, 11] . This syndrome is not associated with aneuploidy and doesn't require fetal karyotyping. However a defect is identified in HLBX9 gene. The gene is localized in chromosome 7q36. This gen is also expressed in the pancreas. Thus, it is suggested that this is the relationship between diabetic hyperglycemia and the CRS. But subsequent studies didn't indicate this relationship [7] . In another study of the same working group, they showed that retinoic acid (RA)-catabolizing enzyme CYP26A1 had an important role in protecting tailbud tissues from inappropriate exposure to RA. CYP26A1-null animals exhibited caudal agenesis and spina bifida, imperforate anus, agenesis of the caudal portions of the digestive and urogenital tracts, and malformed lumbosacral skeletal elements [8] . This phenotype closely resembles the most severe form of caudal agenesis in humans. In view of these findings, we can say a potential involvement of the human CYP26A1 gene in the pathogenesis of caudal regression syndrome (CRS) but the relationship between CRS risk and the CYP26A1 genotype requires further study with a larger number of genotyped subjects.
The pregestational diabetes is no doubt teratogenic. In the studies implemented with mice, the hyperglycemia induced by retinoic acid resulted in CRS. This effect was found proportional to the dose of retinoic acid. In particular, if hyperglycemic state develops in the early weeks of pregnancy, the risk is greater [9] .
The prenatal diagnosis of CRS is clinically possible on 20 to 22 weeks of the pregnancy by USG [12] . There is a case diagnosed in 14 weeks of gestation by three-dimensional ultrasound in the literature. However, sirenomeli fetuses may be diagnosed earlier transvaginally [15] . First-trimester diagnosis is difficult because of insufficient ossification. But CRL and gestational hair disproportion must be cautionary for the diagnosis [13] . At the beginning of the second trimester a shortening of the extremities may be viewed. In our patient the shortening of extremities was the first diagnostic finding too. The patients among high-risk population should be monitored by USG, especially 3D or 4D USD, in order to establish early diagnosis [15] . In particular, sudden angulation on the spine without severe oligohydramnios in pregnancies with type 1 DM risk, and deformation on the lower limbs are clues for CRS [16] .
MRI is useful for definitive diagnosis in suspicious patients. The degree of disability in the development of bone and soft tissue is determined better with MRI. The motor insufficiency in these patients is worse than the sensory failure and the sensory level is relatively preserved [10] . The spinal cord level is easily detected with MRI. Therefore for detecting spinal cord abnormalities and determining the fetal prognosis MRI should be done as a diagnostic method [14, 17] .
The treatment of these patients should performed in a center where multidisciplinary approach can be done. The primary pathology is irreversible and the treatment is only supportive. Orthopedic deformities, bladder and bowel function require long-term treatment. The prognosis depends on the anomaly and the severity of syndrome. Obstetric management should be planned by pregnancy age and after taking the parents' requests into account.
Diabetes is increased fetal anomalities in pregnancy. Diabetic pregnancy should be more evaluated than pregnancies with no risk. Antenatal care should be done more carefully. Especially, prenatal maternal blood glucose levels and HbA1c is most important for prevention of fetal anomalities.
